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A hinge assembly to pivotably mount a blind flange to a 
weld neck flange includes a front assembly having a front 
plate and a plurality of front link plates coupled to the front 
plate , the front plate having a plurality of openings , each 
opening in the front plate coupled to mechanical fasteners to 
secure the front plate to the blind flange , a rear assembly 
pivotably mounted to the front assembly and having a rear 
plate and a plurality of rear link plates coupled to the rear 
plate , the rear plate having a plurality of openings , each 
opening in the rear plate coupled to mechanical fasteners to 
secure the rear plate to the weld neck flange , each front link 
plate disposed between a pair of adjacent rear link plates , 
and a pin disposed through each front link plate and the pair 
of adjacent rear link plates . 
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HINGE ASSEMBLY TO PIVOTABLY MOUNT of adjacent rear link plates in the plurality of rear link plates , 
BLIND FLANGE TO PIPE WELD NECK and a pin disposed through each front link plate and the pair 

FLANGE of adjacent rear link plates , the pin configured to permit 
pivotal movement of the front assembly relative to the rear 

BACKGROUND 5 assembly to enable the blind flange to open and close 
relative to the weld neck flange . 

The embodiments herein relate generally to a hinge 
assembly for supporting a blind flange used in various BRIEF DESCRIPTION OF THE FIGURES 
piping systems in the oil industry , heat exchangers , ships , 
tanks , and the like . 10 The detailed description of some embodiments of the 
Medium to heavy - duty blind flanges are used to open and invention will be made below with reference to the accom 

close piping in a variety of industries . In many applications , panying figures , wherein the figures disclose one or more 
the blind flange serves as a cover that is pivotably mounted embodiments of the present invention . 
to a weld neck flange that is welded to a pipe end or opening . FIG . 1 depicts a perspective view of certain embodiments 
The weld neck flange comprises a central opening that is 15 of the hinge assembly in use illustrating a closed position ; 
aligned with the interior opening of the pipe . The blind FIG . 2 depicts a perspective view of certain embodiments 
flange is swung open to access and / or perform maintenance of the hinge assembly in use illustrating an open position ; 
on the pipe . These pipe components can be heavy and FIG . 3 depicts an exploded view of certain embodiments 
difficult to maneuver . of the hinge assembly ; 

In many instances , a crane or alternative heavy lifting 20 FIG . 4 depicts a section view of certain embodiments of 
equipment is required to swing the blind flange open and the hinge assembly taken along line 4 - 4 in FIG . 1 ; 
closed . This is inefficient and a burden due to the additional FIG . 5 depicts a section view of certain embodiments of 
requirement of using specialized equipment . There exist a the hinge assembly taken along line 5 - 5 in FIG . 1 ; 
variety of structures disclosed in U . S . Pat . Nos . 7 , 931 , 168 , FIG . 6 depicts a perspective view of an alternative 
4 , 519 , 519 , 4 , 297 , 072 and 4 , 865 , 513 , which disclose devices 25 embodiment of the hinge assembly shown in use illustrating 
used to mount blind flanges , hatches , manway covers , and a closed position ; 
the like , to openings in pipes or other tubular structures . FIG . 7 depicts a perspective view of the alternative 
However , these devices are disadvantageous because they embodiment of the hinge assembly in use illustrating an 
require the use of multiple parts that are complex and / or open position ; 
bulky . In addition , several of these devices require additional 30 FIG . 8 depicts an exploded view of the alternative 
equipment such as booms or clamps . In addition , these embodiment of the hinge assembly ; 
existing mounting components are limited because they do FIG . 9 depicts a section view of the alternative embodi 
not easily accommodate flanges having tolerances on the ment of the hinge assembly taken along line 9 - 9 in FIG . 6 ; 
thickness . FIG . 10 depicts a section view of the alternative embodi 
As such , there is a need in the industry for a hinge 35 ment of the hinge assembly taken along line 10 - 10 in FIG . 

assembly for use in pivotably mounting a blind flange to a 6 . 
pipe weld neck flange that overcomes the limitations of the 
prior art . There is a further need for a hinge assembly that DETAILED DESCRIPTION OF CERTAIN 
can easily accommodate blind flanges and weld neck flanges EMBODIMENTS 
having tolerances on the thickness . There is a further need 40 
for the hinge assembly to permit a user to manually open and As depicted in FIGS . 1 - 3 , the hinge assembly is config 
close the blind flange relative to the pipe weld neck flange ured to pivotably mount blind flange 12 to weld neck flange 
without the need for specialized equipment . There is a 10 , which is welded to a pipe opening or end ( not shown ) . 
further need for a hinge assembly that will permanently In this embodiment , the hinge assembly is designed to be 
remain on the blind and weld neck flanges to permit access 45 permanently affixed to blind flange 12 and weld neck flange 
to the pipeline or vessel to perform frequent maintenance . 10 . The hinge assembly is configured to permit blind flange 

12 to swing to a closed position depicted in FIG . 1 to seal 
SUMMARY the pipe opening ( not shown ) or swing to an open position 

depicted in FIG . 2 to expose the pipe opening ( not shown ) . 
A hinge assembly for use with both blind flanges and weld 50 In one embodiment , a gasket is disposed between inner faces 

neck flanges having tolerances on thickness is provided . The of weld neck flange 10 and blind flange 12 to enhance the 
hinge assembly is configured to pivotably mount a blind seal when the flanges are closed . The hinge assembly 
flange to a weld neck flange coupled to an opening of a pipe . permits a user to manually swing blind flange 12 to the 
The hinge assembly comprises a front assembly comprising desired position without the need for additional specialized 
a front plate and a plurality of front link plates coupled to an 55 equipment . 
edge of the front plate , the front plate comprising a plurality In certain embodiments , the hinge assembly generally 
of openings , each opening in the plurality of openings in the comprises a front assembly and a rear assembly , which are 
front plate configured to be coupled to a first set of mechani - both preferably made from stainless steel , carbon steel , other 
cal fasteners to secure the front plate to the blind flange , a metal , or alternative material known in the field . The front 
rear assembly pivotably mounted to the front assembly , the 60 assembly comprises front hinge plate 14 , front support plate 
rear assembly comprising a rear plate and a plurality of rear 16 and front link plates 18 . Similarly , the rear assembly 
link plates coupled to an edge of the rear plate , the rear plate comprises rear hinge plate 22 , rear support plate 24 and rear 
comprising a plurality of openings , each opening in the link plates 26 . 
plurality of openings in the rear plate configured to be As depicted in FIG . 3 , front hinge plate 14 comprises a 
coupled to a second set of mechanical fasteners to secure the 65 plurality of openings 100 that are configured to align with 
rear plate to the weld neck flange , each front link plate in the openings 102 in blind flange 12 . Front hinge plate 14 , front 
plurality of front link plates being disposed between a pair support plate 16 and front link plates 18 are welded together . 
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In one embodiment , a pair of front link plates 18 are coupled threaded portion 90 of tapered stud 30 extends through 
to front hinge plate 14 . However , an alternative number of opening 104 in rear hinge plate 22 . Shim washer 34 is 
front link plates 18 may be used instead . In one embodiment , disposed around threaded portion 90 and is in contact with 
front lifting lugs 20 are coupled to the top and bottom of both rear hinge plate 22 and tapered sleeve 32 . Sleeve 36 is 
front hinge plate 14 . Similarly , rear hinge plate 22 comprises 5 disposed around threaded portion 90 of tapered stud 30 and 
a plurality of openings 104 that are configured to align with positioned within opening 104 in rear hinge plate 22 . Washer 
openings 106 in weld neck flange 10 . Rear hinge plate 22 , 38 and nut 40 are disposed around threaded portion 90 of 
rear support plate 24 and rear link plates 26 are welded tapered stud 30 and tightened . 
together . In one embodiment , four rear link plates 26 are As nut 40 is tightened , the tapering geometry of tapered 
coupled to rear hinge plate 22 . However , an alternative 10 sleeve 32 undergoes radial expansion , which causes a radial 
number of rear link plates 26 may be used . In one embodi - force that maintains tapered sleeve 32 in position inside 
ment , a first rear lifting lug 28 is coupled to the top of one opening 106 of weld neck flange 10 . The radial force exerts 
of the plurality of rear link plates 26 and a second rear lifting sufficient friction to maintain the rear assembly securely 
lug 28 is coupled to the bottom of another one of the connected to weld neck flange 10 . The components of the 
plurality of rear link plates 26 . Lifting lugs 20 , 28 are used 15 rear assembly are installed to weld neck flange 10 in the 
to help lift and maneuver the plates when securing them to same manner as the exemplary installation of coupling the 
blind and weld neck flanges 12 , 10 . front assembly to blind flange 12 previously described . To 
As depicted in FIGS . 3 - 5 , front hinge plate 14 is coupled accommodate the gap due to flange thickness tolerance 

to blind flange 12 by a plurality of mechanical fasteners between tapered sleeve 32 and front or rear hinge plates 14 , 
disposed through any number of openings 100 in front hinge 2022 , shim washer 34 with different thicknesses such as 1 / 16 " , 
plate 14 and corresponding openings 102 in blind flange 12 . 1 / 8 " , 1 / 4 " are used for each set of tapered studs 30 . 
Each aligned pair of openings 100 , 102 are secured in place The front and rear assemblies are pivotably mounted 
by mechanical fasteners including tapered sleeve 32 , tapered together by hinge pins 42 . Each front link plate 18 is 
stud 30 , shim washer 34 , sleeve 36 , washer 38 and nut 40 . disposed between an adjacent pair of rear link plates 26 . This 

Tapered sleeve 32 is disposed through opening 102 in 25 is performed to enable pin hole 108 of front link plate 18 to 
blind flange 12 and comprises an inner tapered wall and slot align with pin holes 110 of the adjacent pair of rear link 
92 . Slot 92 extends along the longitudinal axis of tapered plates 26 . Hinge pin 42 is disposed through pin holes 108 , 
sleeve 32 and permits expansion of the sleeve . Each tapered 110 to pivotably mount each set of front and rear link plates 
stud 30 comprises tapered portion 88 and threaded portion 18 , 26 together . In the final assembly , a pair of hinge pins 42 
90 . Tapered portion 88 of tapered stud 30 is disposed within 30 are used to secure the upper and lower sets of front and rear 
tapered sleeve 32 and conforms to the inner tapered wall of link plates 18 , 26 . Each hinge pin 42 comprises oil grooves 
tapered sleeve 32 . Threaded portion 90 of tapered stud 30 4 4 and pin threads 46 . Oil grooves 44 of hinge pin 42 permit 
extends through opening 100 in front hinge plate 14 . Shim a uniform lubrication throughout to permit front hinge plate 
washer 34 is disposed around threaded portion 90 and is in 14 to easily pivot relative to rear hinge plate 22 . Pin threads 
contact with both front hinge plate 14 and tapered sleeve 32 . 35 46 of hinge pins 42 engage with internal threads of pin holes 
Sleeve 36 is disposed around threaded portion 90 of tapered 110 in the middle rear link plates 26 . Pin threads 46 of each 
stud 30 and positioned within opening 100 in front hinge hinge pin 42 extend out of rear link plate 26 by approxi 
plate 14 . Washer 38 and nut 40 are disposed around threaded mately 1 / 2 " . Each hinge pin 42 comprises a flat end that 
portion 90 of tapered stud 30 and tightened . serves to tighten the pin by variable spanner , wrench or other 
As nut 40 is tightened , the tapering geometry of tapered 40 hand tool . In the assembled configuration , the hinge assem 

sleeve 32 undergoes radial expansion , which causes a radial bly permits a user to manually swing blind flange 12 relative 
force that maintains tapered sleeve 32 in position inside to weld neck flange 10 with ease to a closed position 
opening 102 of blind flange 12 . The radial force exerts depicted in FIG . 1 or an open position depicted in FIG . 2 . 
sufficient friction to maintain the front assembly securely It shall be appreciated that the hinge assembly depicted in 
connected to blind flange 12 . In an exemplary installation , 45 FIGS . 1 - 5 is designed to permanently remain on the flange . 
tapered sleeve 32 and tapered stud 30 are inserted within This is beneficial for applications where the pipeline or 
opening 102 in blind flange 12 . Nut 40 is tightened on vessel ( not shown ) connected to weld neck flange 10 has to 
threaded portion 90 of tapered stud 30 to permit tapered be frequently accessed for maintenance . In one embodiment , 
sleeve 32 to radially expand inside opening 102 of blind when the flanges are not in operation , a spacer ( not shown ) 
flange 12 . Once completed , nut 40 is removed from tapered 50 may be used to fill the gap between the outer surface of the 
stud 30 to permit the front assembly to be coupled to blind flange and the inner surface of the hinge plate . In this 
flange 12 . Specifically , shim washer 34 , sleeve 36 , washer 38 configuration , tapered studs 30 , tapered sleeves 32 , shim 
and nut 40 are disposed around threaded portion 90 of washers 34 , sleeves 36 and hinge pins 42 are removed . 
tapered stud 30 as previously described and tightened . FIGS . 6 - 8 depict an alternate embodiment of the hinge 

In the same manner , rear hinge plate 22 is coupled to weld 55 assembly , which comprises components substantially simi 
neck flange 10 by a plurality of mechanical fasteners dis - lar to the hinge assembly disclosed in FIGS . 1 - 5 and 
posed through any number of openings 104 in rear hinge operates in a similar manner . The alternate hinge assembly 
plate 22 and corresponding openings 106 in weld neck is configured to pivotably mount alternate blind flange 54 to 
flange 10 . Each aligned pair of openings 104 , 106 are alternate weld neck flange 52 , which is welded to a pipe 
secured in place by mechanical fasteners including tapered 60 opening or end ( not shown ) . In this embodiment , the alter 
sleeve 32 , tapered stud 30 , shim washer 34 , sleeve 36 , nate hinge assembly is designed to be easily attached and 
washer 38 and nut 40 . removed from alternate blind flange 54 and alternate weld 

Tapered sleeve 32 is disposed through opening 106 in neck flange 52 after operation . 
weld neck flange 10 . Each tapered stud 30 comprises tapered The alternate hinge assembly is configured to permit 
portion 88 and threaded portion 90 . Tapered portion 88 of 65 alternate blind flange 54 to swing to a closed position 
tapered stud 30 is disposed within tapered sleeve 32 and depicted in FIG . 6 to seal the pipe opening ( not shown ) or 
conforms to the inner tapered wall of tapered sleeve 32 . The swing to an open position depicted in FIG . 7 to expose the 
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pipe opening ( not shown ) . The alternate hinge assembly In the same manner , rear hinge plate 62 is coupled to 
permits a user to manually swing alternate blind flange 54 to alternate weld neck flange 52 by a plurality of mechanical 
the desired position without the need for additional special fasteners disposed through any number of openings 104 in 
ized equipment . rear hinge plate 62 and corresponding openings 106 in 

In certain embodiments , the hinge assembly generally 5 alternate weld neck flange 52 . Each aligned pair of openings 
comprises a front assembly and a rear assembly , which are 104 , 106 are secured in place by mechanical fasteners 
both preferably made from stainless steel , carbon steel , other including tapered sleeve 70 , tapered stud 68 , shim washer 
metal , or alternative material known in the field . The front 72 , washer 74 and nut 76 . 
assembly comprises front hinge plate 56 , front support plate Tapered sleeve 70 is disposed through opening 106 in 
58 and front link plates 60 . Similarly , the rear assembly 10 alternate weld neck flange 52 . Each tapered stud 68 com 
comprises rear hinge plate 62 , rear support plate 64 and rear prises tapered portion 94 and threaded portion 96 . Tapered 
link plates 66 . portion 94 of tapered stud 68 is disposed within tapered 

As depicted in FIGS . 8 - 10 , front hinge plate 56 comprises sleeve 70 and conforms to the inner tapered wall of tapered 
a plurality of openings 100 that are configured to align with sleeve 70 . Threaded portion 96 of tapered stud 68 extends 
openings 102 in alternate blind flange 54 . Front hinge plate 15 through opening 104 in rear hinge plate 62 . Shim washer 72 
56 , front support plate 58 and front link plates 60 are welded is disposed around threaded portion 96 and in contact with 
together . In one embodiment , front handle 84 is coupled to both rear hinge plate 62 and tapered sleeve 70 . Washer 74 
front hinge plate 56 . Similarly , rear hinge plate 62 comprises and nut 76 are disposed around threaded portion 96 of 
a plurality of openings 104 that are configured to align with tapered stud 68 and tightened . 
openings 106 in alternate weld neck flange 52 . Rear hinge 20 As nut 76 is tightened , the tapering geometry of tapered 
plate 62 , rear support plate 64 and rear link plates 66 are sleeve 70 undergoes radial expansion , which causes a radial 
welded together . In one embodiment , four rear link plates 66 force that maintains tapered sleeve 70 in position inside 
are coupled to rear hinge plate 62 . However , an alternative opening 106 of alternate weld neck flange 52 . The radial 
number of rear link plates 66 may be used . In one embodi - force exerts sufficient friction to maintain the rear assembly 
ment , rear handle 86 is coupled to rear hinge plate 62 . Front 25 securely connected to alternate weld neck flange 52 . The 
and rear handles 84 , 86 of front and rear hinge plates 56 , 62 components of the rear assembly are installed to alternate 
are used to help lift and maneuver the plates when securing weld neck flange 52 in the same manner as the exemplary 
them to alternate blind and weld neck flanges 54 , 52 . If the installation of coupling the front assembly to alternate blind 
front or rear hinge assembly is greater than 40 kg , lifting lugs f lange 54 previously described . To accommodate the gap 
20 , 28 are coupled to the front or rear hinge assembly instead 30 due to flange thickness tolerance between tapered sleeve 70 
of front handle 84 and rear handle 86 . and front or rear hinge plates 56 , 62 , shim washer 72 with 

Front hinge plate 56 is coupled to alternate blind flange 54 different thicknesses such as 1 / 16 " , 1 / 8 " , 1 / 4 " are used for each 
by a plurality of mechanical fasteners disposed through any set of tapered studs 68 . 
number of openings 100 in front hinge plate 56 and corre - The front and rear assemblies are pivotably mounted 
sponding openings 102 in alternate blind flange 54 . Each 35 together by hinge pins 78 . Each front link plate 60 is 
aligned pair of openings 100 , 102 are secured in place by disposed between an adjacent pair of rear link plates 66 . This 
mechanical fasteners including tapered sleeve 70 , tapered is performed to enable pin hole 108 of front link plate 60 to 
stud 68 , shim washer 72 , washer 74 and nut 76 . align with pin holes 110 of the adjacent pair of rear link 

Tapered sleeve 70 is disposed through opening 102 in plates 66 . Hinge pin 78 is disposed through pin holes 108 , 
alternate blind flange 54 and comprises an inner tapered wall 40 110 to pivotably mount each set of front and rear link plates 
and slot 98 . Slot 98 extends along the longitudinal axis of 60 , 66 together . In the final assembly , a pair of hinge pins 78 
tapered sleeve 70 and permits expansion of the sleeve . Each are used to secure the upper and lower sets of front and rear 
tapered stud 68 comprises tapered portion 94 and threaded link plates 60 , 66 . Each hinge pin 78 comprises oil grooves 
portion 96 . Tapered portion 94 of tapered stud 68 is disposed 80 and pin threads 82 . Oil grooves 80 of hinge pin 78 permit 
within tapered sleeve 70 and conforms to the inner tapered 45 a uniform lubrication throughout to permit front hinge plate 
wall of tapered sleeve 70 . The threaded portion 96 of tapered 56 to easily pivot relative to rear hinge plate 62 . Pin threads 
stud 68 extends though opening 100 in front hinge plate 56 . 82 of hinge pins 78 engage with internal threads of pin holes 
Shim washer 72 is disposed around threaded portion 96 and 110 in the middle rear link plates 66 . Pin threads 82 of each 
in contact with both front hinge plate 56 and tapered sleeve hinge pin 78 extend out of rear link plate 66 by approxi 
70 . Washer 74 and nut 76 are disposed around threaded 50 mately 1 / 2 " . Each hinge pin 78 comprises a flat end that 
portion 96 of tapered stud 68 and tightened . serves to tighten the pin by variable spanner , wrench or other 

As nut 76 is tightened , the tapering geometry of tapered hand tool . In the assembled configuration , the hinge assem 
sleeve 70 undergoes radial expansion , which causes a radial bly permits a user to manually swing alternate blind flange 
force that maintains tapered sleeve 70 in position inside 54 relative to alternate weld neck flange 52 with ease to a 
opening 102 of alternate blind flange 54 . The radial force 55 closed position depicted in FIG . 6 or an open position 
exerts sufficient friction to maintain the front assembly depicted in FIG . 7 . 
securely connected to alternate blind flange 54 . In an exem - It shall be appreciated that the components of the hinge 
plary installation , tapered sleeve 70 and tapered stud 68 are assembly described in several embodiments herein may 
inserted within opening 102 in alternate blind flange 54 . Nut comprise any alternative known materials in the field and be 
76 is tightened on threaded portion 96 of tapered stud 68 to 60 of any color , size and / or dimensions . It shall be appreciated 
permit tapered sleeve 70 to radially expand inside opening that the components of the hinge assembly described herein 
102 of alternate blind flange 54 . Once completed , nut 76 is may be manufactured and assembled using any known 
removed from tapered stud 68 to permit the front assembly techniques in the field . 
to be coupled to alternate blind flange 54 . Specifically , shim Persons of ordinary skill in the art may appreciate that 
washer 72 , washer 74 and nut 76 are disposed around 65 numerous design configurations may be possible to enjoy 
threaded portion 96 of tapered stud 68 as previously the functional benefits of the inventive systems . Thus , given 
described and tightened . the wide variety of configurations and arrangements of 
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embodiments of the present invention the scope of the slot extending along a longitudinal axis of the tapered 
invention is reflected by the breadth of the claims below sleeve , the slots configured to permit expansion of the first 
rather than narrowed by the embodiments described above . and second tapered sleeves . 
What is claimed is : 5 . The hinge assembly of claim 4 , wherein the first set of 
1 . A hinge assembly for use with both blind flanges and 5 fasteners comprises a first shim washer , a first sleeve , a first 

weld neck flanges having tolerances on thickness , the hinge washer and a first nut , the first shim washer disposed around assembly pivotably connecting a blind flange to a weld neck the threaded portion of the first stud and positioned between 
flange coupled to an opening of a pipe , the hinge assembly the first tapered sleeve and the front plate , the first sleeve , the comprising : first washer and the first nut being coupled to the threaded a front assembly comprising a front plate , a first support 10 portion of the first stud , wherein the second set of fasteners plate directly coupled to a side edge of the front plate , comprises a second shim washer , a second sleeve , a second and a plurality of front link plates directly coupled to washer and a second nut , the second shim washer disposed the first support plate , the front plate extending in a first 

plane and the first support plate extending within a around the threaded portion of the second stud and posi 
second plane , the first plane being oriented generally 15 tioned between the second tapered sleeve and the rear plate , 
perpendicular to the second plane , the front plate com the second sleeve , the second washer and the second nut 
prising a plurality of openings , each opening in the being coupled to the threaded portion of the second stud . 
plurality of openings in the front plate coupled to a first 6 . The hinge assembly of claim 5 , further comprising a 
set of mechanical fasteners to secure the front plate to first lifting lug coupled to the front plate and a second lifting 
the blind flange ; 20 lug coupled to one of the plurality of rear link plates . 

a rear assembly pivotably mounted to the front assembly , 7 . The hinge assembly of claim 6 , wherein each pin 
the rear assembly comprising a rear plate , a second comprises a threaded portion and an oil groove portion . 
support plate directly coupled to a side edge of the rear 8 . A hinge assembly for use with both blind flanges and 
plate , and a plurality of rear link plates directly coupled weld neck flanges having tolerances on thickness , the hinge 
to the second support plate , the rear plate extending in 25 assembly pivotably connecting a blind flange to a weld neck 
a third plane and the second support plate extending flange coupled to an opening of a pipe , the hinge assembly 
within a fourth plane , the third plane oriented generally comprising : 
perpendicular to the fourth plane , the rear plate com a front assembly comprising a front plate , a first support prising a plurality of openings , each opening in the plate directly coupled to a side edge of the front plate , plurality of openings in the rear plate coupled to a 30 and a plurality of front link plates directly coupled to second set of mechanical fasteners to secure the rear the first support plate , the front plate extending in a first plate to the weld neck flange , each front link plate in the 
plurality of front link plates being disposed between a plane and the first support plate extending within a 
pair of adjacent rear link plates in the plurality of rear second plane , the first plane being oriented generally 
link plates ; and 35 perpendicular to the second plane , the front plate com 

a pin disposed through each front link plate and the pair prising a plurality of openings , each opening in the 
of adjacent rear link plates , the pin configured to permit plurality of openings in the front plate coupled to a first 
pivotal movement of the front assembly relative to the set of mechanical fasteners to secure the front plate to 
rear assembly to enable the blind flange to open and the blind flange ; 
close relative to the weld neck flange ; 40 a rear assembly pivotably mounted to the front assembly , 

wherein the front assembly is configured to pivotably the rear assembly comprising a rear plate , a second 
adjust relative to the rear assembly to a closed position support plate directly coupled to a side edge of the rear 
with the first and third planes parallel to each other and plate , and a plurality of rear link plates directly coupled 
the second and fourth planes coplanar relative to each to the second support plate , the rear plate extending in 
other , wherein the front assembly is configured to 45 a third plane and the second support plate extending 
pivotably adjust relative to the rear assembly to an open within a fourth plane , the third plane oriented generally 
position with the first and third planes coplanar relative perpendicular to the fourth plane , the rear plate com 
to each other and the second and fourth planes parallel prising a plurality of openings , each opening in the 
to each other . plurality of openings in the rear plate coupled to a 

2 . The hinge assembly of claim 1 , wherein the front plate 50 second set of mechanical fasteners to secure the rear 
is configured to pivot up to 180 degrees relative to the rear plate to the weld neck flange , each front link plate in the 
plate . plurality of front link plates being disposed between a 

3 . The hinge assembly of claim 2 , wherein the first set of pair of adjacent rear link plates in the plurality of rear 
fasteners comprises a first tapered sleeve and a first stud , the link plates ; 
first tapered sleeve disposed within one opening in a plu - 55 a first handle coupled to the front plate ; 
rality of openings in the blind flange , the first stud compris a second handle coupled to the rear plate ; and 
ing a tapered portion disposed within the first tapered sleeve a pin disposed through each front link plate and the pair 
and a threaded portion extending through one of the plurality of adjacent rear link plates , the pin configured to permit 
of openings in the front plate , wherein the second set of pivotal movement of the front assembly relative to the 
fasteners comprises a second tapered sleeve and a second 60 rear assembly to enable the blind flange to open and 
stud , the second tapered sleeve disposed within one opening close relative to the weld neck flange ; 
in a plurality of openings in the weld neck flange , the second wherein the front assembly is configured to pivotably 
stud comprising a tapered portion disposed within the sec adjust relative to the rear assembly to a closed position 
ond tapered sleeve and a threaded portion extending through with the first and third planes parallel to each other and 
one of the plurality of openings in the rear plate . 65 the second and fourth planes coplanar relative to each 

4 . The hinge assembly of claim 3 , wherein each tapered other , wherein the front assembly is configured to 
sleeve of the first and second tapered sleeves comprises a pivotably adjust relative to the rear assembly to an open 
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position with the first and third planes coplanar relative 
to each other and the second and fourth planes parallel 
to each other . 

9 . The hinge assembly of claim 8 , wherein the first set of 
fasteners comprises a first tapered sleeve and a first stud , the 5 
first tapered sleeve disposed within one opening in a plu 
rality of openings in the blind flange , the first stud compris 
ing a tapered portion disposed within the first tapered sleeve 
and a threaded portion extending through one of the plurality 
of openings in the front plate , wherein the second set of 10 
fasteners comprises a second tapered sleeve and a second 
stud , the second tapered sleeve disposed within one opening 
in a plurality of openings in the weld neck flange , the second 
stud comprising a tapered portion disposed within the sec 
ond tapered sleeve and a threaded portion extending through 15 
one of the plurality of openings in the rear plate . 

10 . The hinge assembly of claim 9 , wherein the first set of 
fasteners comprises a first shim washer , a first washer and a 
first nut , the first shim washer disposed around the threaded 
portion of the first stud and positioned between the first 20 
tapered sleeve and the front plate , the first washer and the 
first nut being coupled to the threaded portion of the first 
stud , wherein the second set of fasteners comprises a second 
shim washer , a second washer and a second nut , the second 
shim washer disposed around the threaded portion of the 25 
second stud and positioned between the second tapered 
sleeve and the rear plate , the second washer and the second 
nut being coupled to the threaded portion of the second stud . 


